Effects of local lidocaine treatment before and after median nerve injury on mechanical hypersensitivity and microglia activation in rat cuneate nucleus.
This study examined the relationship between microglia activation in the cuneate nucleus (CN) and behavioral hypersensitivity after chronic constriction injury (CCI) of the median nerve. We also investigated effects of local lidocaine pre- and post-treatment on microglia activation and development of hypersensitivity in this model. By immunohistochemistry and immunoblotting, little immunoreactivity of OX-42, a microglia activation marker, was detected in the CN of normal rats. As early as 1 day after CCI, there was a significant increase in OX-42 immunoreactivity in the lesion side of CN, which reached a maximum at 14 days. Microinjection of minocycline, a microglia activation inhibitor, into the CN 1 day after CCI attenuated injury-induced behavioral hypersensitivity in a dose-dependent manner. Furthermore, the animals received 1%, 2% or 5% lidocaine 15 min prior to median nerve CCI (pre-treatment), 5h (early post-treatment) or 1 day (late post-treatment) after median nerve CCI. Pre-treatment and early post-treatment with 2% and 5% lidocaine, but not 1% lidocaine, attenuated OX-42 immunoreactivity and behavioral hypersensitivity following median nerve injury. Late post-treatment with 1%, 2%, or 5% lidocaine failed to decrease OX-42 immunoreactivity and mechanical hypersensitivity in CCI rats. In conclusion, median nerve injury-induced microglia activation in the CN modulated development of behavioral hypersensitivity. High-concentration lidocaine was effective in decreasing microglia activation in the CN and in attenuating neuropathic pain sensations at the early stage following nerve injury, when microglia had not yet been activated.